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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a manufacturing method 
wherein bonding 

strength of electrodes and thermoelectric elements is 
improved and change of 

thermoelectric module size is easy, in a thermoelectric 
module wherein P type 

thermoelectric elements and N type thermoelectric elements 
are adjacently 

arranged to each other, both end surfaces of the aligned 
thermoelectric 

elements are connected by using conductive electrodes, and 
heat exchanging 

boards are fixed on both of the electrode surfaces. 

SOLUTION: A billet capsule 7 wherein a filling hole 8 is 
arranged in the 

longitudinal direction of a stick member is formed. The 
filling hole 8 is 

filled with P-type thermoelectric elements 6a and N-type 
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thermoelectric element 

6b in the state that they are made adjacent to each other. 
The billet capsule 

7 is stretched by extrusion working, and an extrusion work 
capsule is formed. 

This extrusion work capsule is cut so as to cross the 
longitudinal direction, 

and a plurality of plate members 12 are formed. Conductive 
electrodes 2 are 

formed on both of the cut surfaces of the plate members 12. 
Heat exchanging 

boards are fixed on the electrode surfaces, and- a 

thermoelectric module is 

manufactured. 
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method - involves 

fixing heat exchanging substrates 

onto surface of 

conductive electrodes formed on both 

surfaces of plates 
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EQUIVALENT-ABSTRACTS : 

The method involves filling up P type and N type thermo- 
electric material 

(6a, 6b) onto packing holes (8) formed within a billet 
capsule (7) along 

longitudinal direction. The extrusion of the billet 
capsule is performed to 
obtain an extruded capsule. 

Then, the extruded capsule is out in transverse direction 
and several plates 
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are formed. On both cut-surface of the plates, conductive 
electrodes are 

formed. Then, heat exchanging substrate in fixed to the 
surface of the 
electrodes . 

ADVANTAGE - Simplifies manufacturing process. Improves 
thermo- electric 

characteristics. Prevents degradation of module. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the thermoelectrical module which is the manufacture approach of the 
thermoelectrical module which connects the both-sides end face of the these-arranged thermoelement with a conductive 
electrode, and fixes a heat exchange substrate and changes on a two-electrodes side while carrying out next-to-each- 
other ****** 0 f t h e thermoelement of P type, and the thermoelement of N type mutually, and is characterized by being 
carried out through the process of the following (A) - (E) one by one. 

(A) Like the thermoelement ingredient packer who forms the billet capsule which prepared the restoration hole in the 
longitudinal direction of a bar, and does next-to-each-other ****** 0 f the thermoelement ingredient of P type, and the 
thermoelement ingredient of N type mutually at this restoration hole. 

(B) The extruding process which carries out extruding of said billet capsule, extends it, and forms an extrusion capsule. 

(C) The cutting process which cuts so that said extrusion capsule may be crossed to a longitudinal direction, and forms 
two or more boards. 

(D) The electrode formation process which forms a conductive electrode in both the cutting planes of said board. 

(E) The heat exchange substrate adhesion process which fixes a heat exchange substrate on said electrode surface. 
[Claim 2] The manufacture approach of the thermoelectrical module according to claim 1 characterized by a bar 
consisting of a metal. 

[Claim 3] The manufacture approach of the thermoelectrical module according to claim 1 characterized by a bar 
consisting of an insulating material. 

[Claim 4] The manufacture approach of a thermoelectrical module given in either of claims 1, 2, and 3 characterized by 
a restoration hole being a grid-like. 

[Claim 5] The manufacture approach of a thermoelectrical module given in either of claims 1, 2, and 3 which a 
restoration hole is a single hole and are characterized by forming the insulating layer in the side face of the 
thermoelement ingredient of P type and N type. 

[Claim 6] The manufacture approach of the thermoelectrical module according to claim 5 characterized by being the 
powder-like ingredient with which the insulating layer changed with the thin tubed insulating thermoelement powder 
container, and this thermoelement powder container was filled up with the thermoelement ingredient of P type and N 
type. 

[Claim 7] The manufacture approach of claim 1 characterized by using the linear thermoelement ingredient which cuts 
down an ingot-like thermoelement ingredient and is obtained thru/or a thermoelectrical module according to claim 2. 
[Claim 8] The manufacture approach of claim 1 which carries out pressure sintering of the powder-like thermoelement 
ingredient, and is characterized by using the linear thermoelement ingredient which forms a tabular thermoelement 
ingredient, cuts this tabular thermoelement ingredient, and is obtained thru/or a thermoelectrical module according to 
claim 2. 

[Claim 9] The manufacture approach of claim 1 characterized by using the linear thermoelement ingredient which fills 
up a tubed thermoelement restoration container with a powder-like thermoelement ingredient, extends this 
thermoelement restoration container by extruding, and is obtained thru/or a thermoelectrical module according to claim 
2. 

[Claim 10] The manufacture approach of claim 1 characterized by using the thermoelement ingredient which has a c- 
axis stacking tendency, claim 8, or a thermoelectrical module according to claim 9. 

[Claim 11] The manufacture approach of the thermoelectrical module according to claim 2 characterized by for a 
restoration hole being a grid-like, filling up the restoration hole of a billet capsule with a powder-like thermoelement 
ingredient, and sintering a thermoelement ingredient after an extruding process. 

[Claim 12] The manufacture approach of the thermoelectrical module according to claim 1 1 characterized by sintering 
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in an anoxia ambient atmosphere. 

[Claim 13] The manufacture approach of the thermoelectrical module according to claim 1 to 12 characterized by 
filling up said metallic material restoration hole with a metallic material while forming a metallic material restoration 
hole in a billet capsule and filling up a restoration hole with a thermoelement ingredient. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of a thermoelectrical module of having 

made two or more thermoelements arranging. 

[0002] 

[Description of the Prior Art] The conventional thermoelectrical module was manufactured through the process (c) c 
[ drawing 10 (a), (b), and ] Shown. The thermoelement ingredient of the shape of an ingot which carried out melting 
training with the zone melt method etc. first is cut, and two or more thermoelement ingredient 6a of prismatic form P 
type and thermoelement ingredient 6b of N type are made. And as shown in (a), a clearance is opened by turns, the 
thermoelement ingredients 6a and 6b of such P type and N type are arranged in abbreviation parallel, and it joins with 
soldering etc. on both sides of the thermoelement ingredients 6a and 6b with the flat electrodes 38 and 39 of the pair 
which consists of a conductive ingredient. A serrated knife 41 is arranged in the space 40 surrounded with these flat 
electrodes 38 and 39 and the thermoelement ingredients 6a and 6b, and a break 42 is put into the up-and-down flat 
electrodes 38 and 39 by turns alternately [ of this space 40 ]. Next, as shown in (b), a serrated knife 41 cuts the 
assembly which formed this break 42 at a break 42 and an abbreviation right angle tabular. And as shown in (c), the 
heat exchange substrate 1 1 of a tabular pair is joined to the electrode of a vertical pair, and a thermoelectrical module is 
manufactured. Thus, the structure of a finished product makes orderly the manufactured thermoelectrical module, and it 
has the advantage that the heat and electrical conductivity of Thermoelements la and lb which cut the thermoelement 
ingredients 6a and 6b, and are obtained are fixed. Moreover, since each outside front face is located at the same flat 
surface, it is respectively suitable for the opposite side manufacturing the equipment of the shape of a panel which has a 
thermoelement joint (refer to JP,38-25925,B). 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, in the manufacture approach of the conventional 
thermoelectrical module indicated by the above-mentioned official report, there was a problem of an electrode 2 having 
peeled and being easy to produce a poor product, such as defective continuity, with the lack of bonding strength of an 
electrode 2 and Thermoelements la and lb in the case of cutting. Moreover, since the dimension of the prismatic form 
thermoelement ingredients 6a and 6b was not uniform, dispersion arose in the bonding strength of an electrode 2 and 
Thermoelements la and lb, and there was a problem that transfer of the heat between Thermoelements la and lb and 
the heat exchange substrate 1 1 became an ununiformity. For this reason, the dimensional accuracy of the prismatic 
form thermoelement ingredients 6a and 6b was required, and the yield of creation of these thermoelement ingredients 
6a and 6b was also bad. Furthermore, when the thermoelectrical module of different magnitude was created, it cuts in 
required magnitude beforehand at the cutting process of a thermoelectric-material ingot, and the thermoelement 
ingredients 6a and 6b of two or more of these magnitude needed to be stocked. For this reason, while the cutting 
process became complicated and being unable to produce easily, the material control of the thermoelement ingredients 
6a and 6b also became complicated. 

[0004] This invention is what was made in view of the above-mentioned problem, the bonding strength of an electrode 
and a thermoelement improves, and modification of the magnitude of a thermoelectrical module is easy for the place 
made into the purpose, and it is to offer the manufacture approach of the thermoelectrical module which raised the yield 
and productive efficiency. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, invention according to claim 1 While 
carrying out next-to-each-other ****** of the thermoelement of P type, and the thermoelement of N type mutually It is 
the manufacture approach of the thermoelectrical module which connects the both-sides end face of the these-arranged 
thermoelement with a conductive electrode, and fixes a heat exchange substrate and changes on a two-electrodes side, 
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and is characterized by being carried out through the process of the following (A) - (E) one by one. 

(A) Like the thermoelement ingredient packer who forms the billet capsule which prepared the restoration hole in the 
longitudinal direction of a bar, and does next-to-each-other ****** of the thermoelement ingredient of P type, and the 
thermoelement ingredient of N type mutually at this restoration hole. 

(B) The extruding process which carries out extruding of said billet capsule, extends it, and forms an extrusion capsule. 

(C) The cutting process which cuts so that said extrusion capsule may be crossed to a longitudinal direction, and forms 
two or more boards. 

(D) The electrode formation process which forms a conductive electrode in both the cutting planes of said board. 

(E) The heat exchange substrate adhesion process which fixes a heat exchange substrate on said electrode surface. 
[0006] While there is little peeling of an electrode and a thermoelement in order to form an electrode in this plane 
cutting plane after ****(ing) a thermoelement ingredient by such manufacture approach of a thermoelectrical module, 
since the bonding strength of an electrode and a thermoelement is uniform, transfer of the heat of a heat exchange 
substrate and a thermoelement is uniform. Moreover, since it is cutting in the shape of a round slice after carrying out 
extruding and extending, where a thermoelement ingredient is built into a billet capsule, many thermoelectrical 
isomorphism-like modules can be manufactured at once. Since the magnitude of a thermoelectrical module can be 
freely set up from a minute thing to a large thing by changing the ratio (this being extruded and it being henceforth 
called a ratio) of the cross-sectional area of the thermoelement ingredient before and behind extruding even if it uses 
the still more nearly same thermoelement ingredient and a billet capsule, a production process will become easy. 
[0007] Moreover, invention according to claim 2 is characterized by a bar consisting of a metal in the manufacture 
approach of a thermoelectrical module according to claim 1 . 

[0008] By such manufacture approach of a thermoelectrical module, since it has hardness with a metal billet capsule 
comparable as a linear thermoelement ingredient even if it carries out extruding of the linear thermoelement ingredient, 
the billet capsule and thermoelement ingredient in an extrusion capsule are extended to the same extent, respectively, 
and the cross-section configuration of an extrusion capsule is formed in it before extrusion, and an analog. Then, 
dissolution removal of this billet capsule is carried out with an etching reagent, and a thermoelectrical module can be 
formed, if an extrusion capsule is cut and a board is formed, after pasting up thermoelement ingredients with an 
insulating binder. 

[0009] Moreover, invention according to claim 3 is characterized by a bar consisting of an insulating material in the 
manufacture approach of a thermoelectrical module according to claim 1. 

[0010] By such manufacture approach of a thermoelectrical module Since the insulating billet capsule by which 
extruding was carried out is used for an insulation and adhesion of thermoelement ingredients as it is, dissolution 
removal of a billet capsule and adhesion of thermoelement ingredients are omissible. 

[001 1] Moreover, invention according to claim 4 is characterized by a restoration hole being a grid-like in the 
manufacture approach of a thermoelectrical module given in either of claims 1, 2, and 3. 

[0012] such a manufacture approach of a thermoelectrical module - the thermoelement ingredient of P type, and the 
thermoelement ingredient of N type — a grid- like restoration hole — respectively — mutual - ** next to each other ~ if 
the magnitude and spacing of a restoration hole are adjusted while being able to arrange tidily, the thermoelement of 
different magnitude using the same bar can be manufactured. Moreover, in the board which comes to cut an extrusion 
capsule, if the thermoelement of P type and the thermoelement of N type arrange to a both-ends side tidily as **** 
mutually in the shape of a grid and connect the adjoining thermoelement of P type and the thermoelement of N type 
with it with an electrode, the thermoelement of all P type and the thermoelement of N type will be connected to a serial 
by turns. That is, a thermoelectrical module with easily efficient electrode formation is formed. 
[0013] Moreover, in the manufacture approach of a thermoelectrical module given in either of claims 1, 2, and 3, a 
restoration hole is a single hole and invention according to claim 5 is characterized by forming the insulating layer in 
the side face of the thermoelement ingredient of P type and N type. 

[0014] Since an insulating layer is in the side face of a thermoelement ingredient, by ****** next to each other, the 
thermoelement ingredient of P type and N type is accumulated in the shape of a bundle, and each other can be filled up 
with such a manufacture approach of a thermoelectrical module into a restoration hole. For this reason, by the extrusion 
capsule, an insulating layer is used for an insulation and adhesion of a thermoelement ingredient, and does not need to 
perform dissolution removal of a billet capsule, and adhesion of thermoelement ingredients. Moreover, formation of the 
restoration hole of a single hole is also easy. 

[0015] Moreover, it sets to the manufacture approach of a thermoelectrical module according to claim 5, an insulating 
layer changes with a thin tubed insulating thermoelement restoration container, and invention according to claim 6 is 
characterized by being the powder-like ingredient with which this thermoelement restoration container was filled up 
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with the thermoelement ingredient of P type and N type. 

[0016] In order to fill up a powder-like thermoelement ingredient with such a manufacture approach of a 
thermoelectrical module into a thin tubed thermoelement restoration container, the handling of a powder-like 
thermoelement ingredient is easy. 

[0017] Moreover, invention according to claim 7 is characterized by using the linear thermoelement ingredient which 
cuts down an ingot-like thermoelement ingredient and is obtained in the manufacture approach of claim 1 thru/or a 
thermoelectrical module according to claim 2. 

[0018] Since a thermoelement ingredient is a line by such manufacture approach of a thermoelectrical module, the 
restoration to a restoration hole is easy. 

[0019] Moreover, in the manufacture approach of claim 1 thru/or a thermoelectrical module according to claim 2, 
invention according to claim 8 carries out pressure sintering of the powder-like thermoelement ingredient, forms a 
tabular thermoelement ingredient and is characterized by using the linear thermoelement ingredient which cuts this 
tabular thermoelement ingredient and is obtained. 

[0020] By such manufacture approach of a thermoelectrical module, the linear thermoelement ingredient with which it 
can be easily filled up from a powder-like thermoelement ingredient to a restoration hole by pressure sintering is 
formed. 

[0021] Moreover, in the manufacture approach of claim 1 thru/or a thermoelectrical module according to claim 2, 
invention according to claim 9 fills up a tubed thermoelement restoration container with a powder-like thermoelement 
ingredient, and is characterized by using the linear thermoelement ingredient which extends this thermoelement 
restoration container by extruding, and is obtained. 

[0022] By such manufacture approach of a thermoelectrical module, while forming the linear thermoelement ingredient 
with which it can be easily filled up from a powder-like thermoelement ingredient to a restoration hole by extruding, 
the size of a linear thermoelement ingredient can be freely set up by changing an extrusion ratio. 
[0023] Moreover, invention according to claim 10 is characterized by using the thermoelement ingredient which has a 
c-axis stacking tendency in the manufacture approach of claim 1, claim 8, or a thermoelectrical module according to 
claim 9. 

[0024] By such manufacture approach of a thermoelectrical module, since the c-th page is parallel to the direction of a 
current, the thermoelectricity-property of a thermoelement ingredient is improving. 

[0025] Moreover, in the manufacture approach of a thermoelectrical module according to claim 2, a restoration hole is 
a grid-like, and invention according to claim 1 1 fills up the restoration hole of a billet capsule with a powder-like 
thermoelement ingredient, and is characterized by sintering a thermoelement ingredient after an extruding process. 
[0026] By such manufacture approach of a thermoelectrical module, since the thermoelement ingredient is powdered, 
welding pressure of extruding can be made small. Moreover, extruding can give a c-axis stacking tendency and the 
thermoelectricity-property of a thermoelement ingredient is improving. Furthermore, the mechanical strength of a 
thermoelement ingredient is improving by sintering. 

[0027] Moreover, invention according to claim 12 is the manufacture approach of the thermoelectrical module 
characterized by sintering in an anoxia ambient atmosphere in the manufacture approach of a thermoelectrical module 
according to claim 11. 

[0028] By such manufacture approach of a thermoelectrical module, by sintering in an anoxia ambient atmosphere, 
oxidization of a thermoelement ingredient was prevented and the performance degradation of a thermoelectrical 
module is prevented. 

[0029] Moreover, in the manufacture approach of a thermoelectrical module according to claim 1 to 12, invention 
according to claim 13 is characterized by filling up said metallic material restoration hole with a metallic material while 
it forms a metallic material restoration hole in a billet capsule and fills up a restoration hole with a thermoelement 
ingredient. 

[0030] By such manufacture approach of a thermoelectrical module, it cuts and a thermoelectrical module is formed, 
after carrying out extruding of the metallic material and thermoelement ingredient which are used as a lead electrode 
for lead-wire connection to coincidence and extending them to it, where a billet capsule is filled up. Therefore, a lead 
electrode and a thermoelement can be arranged at once and a production process can be shortened. 
[0031] 

[Embodiment of the Invention] Below, the gestalt of operation of this invention is explained with reference to an 
attached drawing at a detail. 

[0032] Drawing 9 (a) - (c) shows the thermoelectrical module (this is henceforth called thermoelement chip A) before 
attaching the heat exchange substrate 1 1 in the gestalt of this operation, respectively, and (a) is [ the general-view 
perspective view on the side front of the thermoelement chip A after electrode formation and (c of the general-view 
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perspective view of the thermoelement chip A before electrode formation and (b)) ] the general-view perspective views 
on the background of the thermoelement chip A after electrode formation. Moreover, drawing 9 (d) is the general- view 
perspective view showing the thermoelectrical module produced from this thermoelement chip A. 
[0033] Many electrodes 2 are formed in the front flesh-side both sides so that thermoelement of thermoelement of all P 
type la and N type lb may be connected to a serial by turns, as the thermoelements la and lb of P type and N type are 
arranged by turns by the shape of a matrix with the binder 5 with which the thermoelement chip A has insulation 
electrically and thermally as drawing 9 is shown in (a), it fixes and it is shown in (b) and (c). The lead electrode 4 with 
which the lead wire 3 for energization is soldered is formed in the thermoelement 1 of the pair which hits both ends 
among the thermoelements 1 of a large number co nnected to the serial. M oreover, as shown in (d), the heat exchange 
substrate 1 1 was joined to the two-electrodes forming face of the thermoelement chip A with the structural means, and 
the thermoelectrical module is completed, in this case, the thermoelements la and lb of Pjype and N type — the thing 
of P type - ** of Sb2Te3 and N type - **** — constituting Bi2Te3 as a principal component, respectively, that 
magnitude is 0.5-2. 0mm angle extent. Moreover, what is necessary is just to use for a binder 5 the resin used for the 
sealing agent of a semi-conductor, such as an epoxy resin and polyimide. Moreover, conductive ingredients, such as 
copper or nick el, are used for an electrode 2 an d the lead electrode 4. In addition, in future explanation, in writing it as 
a thermoelement 1, it shows both P type and N type, and in distinguishing P type and N type, it shall write it as 
Thermoelements la and lb. 

. [0034] Next, the manufacture approach of a thermoelectrical module which was mentioned above is explained with 
reference to drawing 1 - drawing 8 . 

[0035] Drawing 1 shows the manufacture approach of the thermoelectrical module in the gestalt of this operation, and 
has the process of (a) - (f). 

[0036] In drawing 1 , first, as shown in (a), the restoration hole 8 of the metal billet capsule 7 is filled up with the 
thermoelement ingredients 6a and 6b of prismatic form P type and N type so that each may adjoin each other, the 
effective area of the restoration hole 8 is covered with the metal billet capsule lid 23 by adhesion etc., and it carries out 
like the thermoelement ingredient packer who confines the thermoelement ingredient 6 in the interior of the billet 
capsule 7. 

[0037] Here, as thermoelement ingredients 6a and 6b of the prismatic form P type used at the above-mentioned process, 
and N type, it is obtained by sintering or extruding of logging of an ingot-like thermoelement ingredient and the 
powder-like thermoelement ingredient 15 etc. in this case, the thermoelement ingredients 6a and 6b of P type and N 
type ~ the thing of P type - ** of Sb2Te3 and N type - **** - Bi2Te3 is constituted as a principal component, 
respectively. In addition, in future explanation, in writing it as the thermoelement ingredient 6, it names generically the 
thing of P type and N type, and in distinguishing P type and N type, it shall write it as the thermoelement ingredients 6a 
and 6b. 

[0038] Moreover, the metal billet capsule 7 used at the above-mentioned process is formed in the shape of a cylinder, 
and the grid hole-like restoration hole 8 is formed in a shaft and abbreviation parallel from the center of abbreviation of 
the end face of the shaft orientations of the billet capsule 7. This restoration hole 8 has the magnitude and the depth 
which are filled up with the thermoelement ingredient 6 and can be filled up with the prismatic form thermoelement 
ingredient 6. As an ingredient of this billet capsule 7 and the billet capsule lid 23, the thermoelement ingredient 6 and 
degree of hardness to be used should just use approximate aluminum etc., for example. 

[0039] Next, as shown in (b), the extruding process which carries out extruding of the billet capsule 7 by which it filled 
up with the thermoelement ingredient 6, and extends it with an extruding machine is performed as follows. 
[0040] The extruding machine used at the above-mentioned process consists of a stem 26 which has the shape of a 
cylindrical shape of the same magnitude as the cylinder 25 of the shape of a cylinder which has the bore of the 
magnitude which can hold the billet capsule 7, and the bore of this cylinder 25, and carries out movable to shaft 
orientations, and a die 27 of the shape of a rectangular parallelepiped which has the extrusion hole 28. This extrusion 
hole 28 was formed with the conic hole which has a base in the external surface of a die 27, and the hole of the shape of 
a thin cylinder penetrated to external surface more nearly opposed to conic shaft orientations than the top-most vertices 
of that hole, and is in contact with opening of a cylinder 25 in the field which has a conic hole. Moreover, a cylinder 25 
is heated with a heating means and processing of extrusion-ed workpiece is promoted. Moreover, the cylinder 25 and 
the die 27 are being fixed so that it may not move at the time of extrusion pressurization. 

[0041] And the billet capsule 7 is arranged in a cylinder 25, and in the condition of having heated at 300-500 degrees 
C, it extrudes to shaft orientations, and a cylinder 25 applies welding pressure, moves a stem 26, is made to transform 
the billet capsule 7, extrudes, passes a hole 28, and discharges by the shape of a thin cylindrical shape of an extrusion 
hole, the cross section of this extrusion capsule 19 by which extruding was carried out — the cross section of the billet 
capsule 7, and abbreviation — it extrudes to an analog, and is reduced and formed by the ratio of a ratio. In this case, an 
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extrusion ratio is 1:20 - 1:40. 

[0042] Next, as shown in (c), the billet capsule removal process which carries out dissolution removal of the billet 
capsule 7 with an etching reagent 10 is performed as follows. 

[0043] The both ends of the extrusion capsule 19 are first cut and removed at an abbreviation right angle to shaft 
orientations, and the thermoelement ingredient 6 is exposed to both the cutting planes of the extrusion capsule 19. Next, 
where the maintenance plate 9 is pasted up on both the cutting plane, it etches by soaking in the long box-like etching 
container 31 filled with the etching reagent 10, and the billet capsule 7 is dissolved and removed. And the extrusion 
capsule 19 which the front face of the thermoelement ingredient 6 exposed is picked out from the etching container 31. 
In this case, even if the billet capsule 7 is removed, since the extrusion capsule 19 is held with the maintenance plate 9, 
spacing between each thermoelement ingredient 6 is maintained, in addition — as an etching reagent 10 - mainly - a 
ferric chloride or formation ~ soda is used. 

[0044] Next, as shown in (d), the thermoelement ingredient adhesion process which fixes many thermoelement 
ingredients 6 using a binder 5 is performed as follows. 

[0045] The extrusion capsule 19 first held with the maintenance plate 9 is put into the long box-like container 32 for 
adhesion. And the insulating binder 5 is slushed into the interior of the container 32 for adhesion from opening, and a 
binder 5 is filled up with and pasted up on the clearance between the thermoelement ingredients 6 of the held extrusion 
capsule 19. 

[0046] Here, to a binder 5, the coefficient of thermal expansion selects resin, such as near, the thermoelement 
ingredient 6 and an epoxy resin with good bond strength with the insulating layer 13 mentioned later, and polyimide, 
etc. at it of the thermoelement ingredient 6. 

[0047] Next, as shown in (e), it cuts so that the extrusion capsule 19 after adhesion may be crossed to a longitudinal 
direction, and the thermoelement cropping process which creates the thermoelement chip A of the shape of sheet metal 
whose thickness is about 0.5-2.0mm is performed. In the cutting plane of this thermoelement chip A, the 
thermoelements la and lb (that from which the thermoelement ingredients 6a and 6b were cut) of much P type and N 
type will be arranged in the shape of a grid. 

[0048] Furthermore, as shown in (f), the electrode formation process which forms an electrode by making both the 
cutting planes of the thermoelement chip A into an electrode forming face is performed as follows. 
[0049] Copper or nickel is made to adhere to a two-electrodes forming face by sputtering processing first, and 
metallizing of an electrode forming face is performed. Thickness of the spatter film is used as an about 0.1-5- 
micrometer thin film in that case. Next, laser cutting removes some spatter film and the pattern which P type 
thermoelement la and N type thermoelement lb can energize to a serial by turns through an electrode 2 is formed. And 
the laminating of the copper-plating film or the nickel-plating film is carried out on the spatter film by electroplating, it 
is made a thick film, and an electrode 2 and the lead electrode 4 are formed. Here, the thickness of the plating film by 
electroplating may be 20-200 micrometers. In addition, spatter film other than the part in which an electrode 2 and the 
lead electrode 4 are formed is removed by the proper approach. 

[0050] And after attaching lead wire 3 in the lead electrode 4 with soldering etc., a thermoelectrical module as shown in 
drawing 9 (d) is completed by joining the heat exchange substrate 1 1 formed in the last from copper, aluminum, etc. at 
the two-electrodes forming face of the thermoelement chip A with structural means, such as ****. In addition, in order 
to raise thermal conductivity, thermal conductivity may apply to the plane of composition of the heat exchange 
substrate 1 1 and the thermoelement chip A the grease which has insulation highly. 

[0051] As mentioned above, while according to the gestalt of this operation there is little peeling of an electrode 2 and a 
thermoelement 1 in the production process of a thermoelectrical module in order to form an electrode 2 in this plane 
cutting plane after ****(ing) the extrusion capsule 19, since the bonding strength of an electrode 2 and a 
thermoelement 1 is uniform, transfer of the heat of a heat exchange substrate and a thermoelement is uniform. 
Moreover, since it cuts in the shape of a round slice after carrying out extruding and extending, where the 
thermoelement ingredient 6 is built into the billet capsule 7, many thermoelectrical isomorphism-like modules can be 
manufactured at once. Furthermore, if extruding of the extrusion ratio is changed and carried out, while the cylinder- 
like extrusion capsule 19 by which outer diameters differ will be fabricated, the billet capsule and thermoelement 
ingredient in the extrusion capsule 19 are extended to the same extent, respectively, and the cross-section configuration 
of the extrusion capsule 19 is formed in it before extrusion, and an analog. That is, even if it uses the same 
thermoelement ingredient 6 and the billet capsule 7, the magnitude of a thermoelectrical module can be freely set up 
from a minute thing to a large thing by changing an extrusion ratio. Moreover, in case the thermoelectrical module of 
different magnitude is manufactured, the time and effort which prepares two or more the thermoelement ingredients 6 
and the billet capsules 7 by which magnitude differs, and selects the thermoelement ingredient 6 and the billet capsule 7 
of suitable magnitude out of it can be saved. That is, two or more dies 27 with which the extrusion holes 28 differ are 
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prepared, the die 27 which has the extrusion hole 28 of a required aperture is only selected and changed, and the 
thermoelectrical module of different magnitude can be manufactured. As mentioned above, according to the 
manufacture approach of this thermoelectrical module, the yield and manufacture effectiveness are improving. 
[0052] In addition, although the thermoelement ingredient 6 is formed in a prismatic form in the gestalt of this 
operation, the configuration of the thermoelement ingredient 6 is not limited to this, and may be formed the shape of a 
h exagon al prism, and in t he shape of a cylinder. Moreover, the part which should join not only the shape of a rectangle 
Pike tEs operation gestalt ] whose configuration of an electrode 2 and the lead electrode 4 is also but the 
thermoelement 1, an electrode 2, and the lead electrode 4 is the configuration where balance was maintained, 
respectively, and if the flow between thermoelement la of P type and thermoelement lb of N type can be taken, it is 
good in the configuration of arbitration. 

[0053] Next, the manufacture approach that this inventions of a thermoelectrical module differ is explained using 
drawing 2 . It is the same as that of it which shows drawing 1 except a thermoelement ingredient adhesion process 
being skipped by the differing [ the configurations like a thermoelement ingredient packer ] list by the manufacture 
approach of this thermoelectrical module. Therefore, only the thermoelement ingredient packer from whom a 
configuration differs degree is explained below, and the explanation about the other production process is omitted here. 

[0054] Drawing 2 (a), (b), and (c) are general-view perspective views in which it is shown like a thermoelement 
ingredient packer. 

[0055] In drawing 2 , first, as shown in (a), the side-face perimeter of the thermoelement ingredients 6a and 6b of the P 
type formed in the prismatic form and N type is covered, and an ijnsulat^ is formed by sputtering, thermal 

spraying, or spreading. The thickness of this insulating layer 13 sets to 0.1-2.0 micrometers, and is formed from 
ingredients, such as resin, glass, or ceramics, moreover, drawing 1 — the same ~ the thermoelement ingredients 6a and 
6b of P type and N type - the thing of P type - ** of Sb2Te3and N type **** - Bi2Te3 is constituted as a principal 
component, respectively. 

[0056] Next, as shown in (b), the thermoelement ingredients 6a and 6b of the P type covered with this insulating layer 
13 and N type are mutually accumulated in the shape of next-to-each-other ******, and the bundle 14 of a 
thermoelement ingredient is formed. 

[0057] And as shown in (c), after filling up the restoration hole 8 of the billet capsule 7 with the bundle 14 of a 
thermoelement ingredient, as the billet capsule lid 23 closes opening of the restoration hole 8, it pastes up by binder 5 
grade, and the bundle 14 of a thermoelement ingredient is confined in the billet capsule 7 interior. In addition, resin, 
such as an epoxy resin and polyimide, is used for a binder 5 like drawing 1 . 

[0058] Here, this billet capsule 7 is formed in the shape of a cylinder, and the single hole-like restoration hole 8 is 
formed in a shaft and abbreviation parallel from the center of abbreviation of the end face of the shaft orientations of 
the billet capsule 7. This restoration hole 8 has the magnitude which is filled up with the bundle 14 of a thermoelement 
ingredient and can be filled up with the bundle 14 of this thermoelement ingredient. What is necessary is just to use 
aluminum etc. like drawing 1 as an ingredient of the billet capsule 7 and the billet capsule lid 23. In addition, since the 
insulating layer 13 formed in the side face of the thermoelement ingredient 6 performs an insulation and adhesion of 
thermoelement ingredient 6 comrades and achieves the duty of a binder 5, a thermoelement ingredient adhesion process 
can be skipped. 

[0059] As mentioned above, since the insulating layer 13 is formed in the side-face perimeter of the prismatic form 
thermoelement ingredient 6, while being able to make narrower spacing with the adjoining thermoelement ingredient 6 
and being able to manufacture a very small thermoelectrical module, a thermoelement ingredient adhesion process can 
be skipped. Moreover, formation of the restoration hole 8 of a single hole is also easy. 
[0060] It has a grain-of-rice configuration in below, and the two approaches of forming the prismatic form 
thermoelement ingredient 6 which has a c-axis stacking tendency are explained to it using drawing 3 and drawing 4 
using the thermoelement ingredient 15 of the shape of powder which has the c-th page in the longitudinal direction, in 
addition, a powder-like thermoelement ingredient - the thing of P type — ** of Sb2Te3 and N type — **** — Bi2Te3 is 
constituted as a principal component, respectively, and the former is [ 25-250 micrometers and the latter of the 
magnitude ] 25-2000 micrometers. 

[0061] A primary method is the approach of carrying out pressure sintering of the powder-like thermoelement 
ingredient 15 with a hotpress machine. Drawing 3 (a) is the sectional view showing the condition in front of pressure 
sintering filled up with the powder-like thermoelement ingredient 15 in a hotpress machine, and (b) is the sectional 
view showing a pressure-sintering status post. Moreover, (c) is the general-view perspective view showing the 
prismatic form thermoelement ingredient 6 which cut the tabular thermoelement ingredient 16 obtained in this way. 
[0062] First, the configuration of a hotpress machine is explained. Up and down, the press plate 34 of a pair is held at 
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abbreviation parallel, upper press plate 34a is moving part between these two press plates 34, and lower press plate 34b 
is a fixed part. A pressure is applied so that the parallel displacement of the upper press plate 34a may be caudad 
carried out with a pressurization means. Moreover, lower press plate 34b catches the pressure received from upper 
press plate 34a. Furthermore, the press plate 34 is heated at 300-500 degrees C with a heating means. And where a 
pressurized object is placed on lower press plate 34b, pressure sintering of the pressurized object is carried out. 
[0063] Next, how to form the prismatic form thermoelement ingredient 6 is shown below. First, as shown in drawing 3 
(a), optimum dose arrangement of the powder-like thermoelement ingredient 15 is carried out on lower press plate 34b. 
At this time, each is scattering, the longitudinal direction of the c-th page, i.e., direction, of the thermoelement 
ingredient 15 of the shape of powder. Next, as shown in (b), the pressurization section is operated, pressure sintering of 
the powder-like thermoelement ingredient 15 is carried out with the press plate 34 of two upper and lower sides, and 
the tabular thermoelement ingredient 16 is formed. Then, the c-th page of the powder-like thermoelement ingredient 15 
is arranged by abbreviation parallel in an operation of pressure sintering at the longitudinal direction of the tabular 
thermoelement ingredient 16, respectively. And as shown in (c), the tabular thermoelement ingredient 16 which this c- 
th page arranged is cut, and many prismatic form thermoelement ingredients 6 are formed. An arrow head B shows the 
direction of a current, and an arrow head C shows the direction of the c-th page. As shown in drawing, the direction of 
an arrow head B and an arrow head C, i.e., the direction of a current and the direction of the c-th page, is in agreement 
(it is said in this that there is a c-axis stacking tendency below). 

[0064] As mentioned above, since the prismatic form thermoelement ingredient 6 obtained by carrying out pressure 
sintering of the powder-like thermoelement ingredient 15 has a c-axis stacking tendency, the thermoelectricity-property 
of the thermoelectrical module using this thermoelement ingredient 6 is improving. Moreover, since the mechanical 
strength of the thermoelement ingredient 6 is improving by pressure sintering, while the crack and chip at the time of 
cutting decrease, the yield and reinforcement of a thermoelectrical module are improving. 

[0065] The second approach is the approach of carrying out extruding of the powder-like thermoelement ingredient 15 
with an extruding machine. Drawing 4 (a) is a general-view perspective view which fills up the tubed thermoelement 
restoration container 17 with a powder-like thermoelement ingredient, and (b) is an outline sectional view which carries 
out thermoelement restoration container 17 extruding with an extruding machine. Moreover, (c) shows the prismatic 
form thermoelement ingredient 6 by which extruding was carried out. 

[0066] First, the configuration of an extruding machine is explained. This extruding machine has the same structure as 
the extruding machine of the billet capsule 7 shown by drawing 1 . However, in order to use for extruding of the tubed 
thermoelement restoration container 17 thinner than the billet capsule 7, it is formed in the bore list of a cylinder 25 
smaller than the extruding machine which was formed in the die 27 and which was shown in drawing 1 so that it might 
extrude and the aperture of a hole 28 might suit the size of the thermoelement restoration container 17. Moreover, in 
order to form the prismatic form thermoelement ingredient 6, the outlet section of the extrusion hole 28 prepared in the 
die 27 is formed the prismatic form shape of a right-angle cross section and abbreviation isomorphism of the 
thermoelement ingredient 6. 

[0067] After filling it up with it from opening as the tubed thermoelement restoration container 17 made from 
aluminum is filled with the powder-like thermoelement ingredient 15 as first shown in (a), it covers as [ close / the disc- 
like lid made from aluminum / opening of the thermoelement restoration container 17 ]. Next, as shown in (b), this 
thermoelement restoration container 17 is arranged in the interior of the cylinder 25 of an extruding machine. At this 
time, each is scattering, the powder-like the longitudinal direction of the c-th page, i.e., direction, of the thermoelement 
ingredient 15 of a grain-of-rice configuration. And as shown in (c), after the cylinder 25 has heated at 300-500 degrees 
C with the heating means, extrude to the shaft orientations of a cylinder 25, apply welding pressure, move a stem 26, 
the thermoelement restoration container 17 is made to transform, the extrusion hole 28 of a die 27 is passed, and it 
extends to a thin prismatic form, furthermore, the thermoelement restoration container 17 which connotes this prismatic 
form thermoelement ingredient 6 — a ferric chloride or formation - dissolution removal is carried out using the etching 
reagents 10, such as soda, and the prismatic form thermoelement ingredient 6 is formed. 

[0068] As mentioned above, since the thermoelectrical module manufactured using the prismatic form thermoelement 
ingredient 6 obtained by carrying out extruding of the powder-like thermoelement ingredient 15 has the c-axis stacking 
tendency, its thermoelectricity-property of a thermoelectrical module is improving. Moreover, the magnitude of the 
linear thermoelement ingredient 6 can be freely set up by changing an extrusion ratio. 

[0069] Below, the manufacture approach that this inventions of a thermoelectrical module differ is explained using 
drawing 5 . The manufacture approach of this thermoelectrical module is the same as that of it which shows drawing 1 
except a thermoelement ingredient sintering process being added to a differing [ the configurations like a 
thermoelement ingredient packer ] list. Therefore, the thermoelement ingredient packer from whom a configuration 
differs explains below only the thermoelement ingredient sintering process added to a list, and the explanation about 
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the other production process is omitted here. 

[0070] Drawing 5 (a) and (b) are outline sectional views in which it is shown like a thermoelement ingredient packer in 
the manufacture approach of this thermoelectrical module, (a) shows the outline sectional view of the billet capsule 7 
which can be set like the packer of thermoelement ingredient 15a of powder-like P type, and the below-mentioned 
powder restoration container 36. (b) shows the outline sectional view of the billet capsule 7 which can be set like the 
packer of thermoelement ingredient 15b of powder-like N type, and the below-mentioned powder restoration container 
36. Moreover, drawing 5 (c) shows the outline sectional view showing the below-mentioned thermoelement ingredient 
sintering process. 

[0071] The powder restoration container 36 has injected hole 36b arranged to the single tier at equal intervals on the 
base of rectangular box-like angle container 36a which stores the thermoelement ingredients 15a and 15b of powder- 
like P type or N type, and this angle container 36a, and is formed in it from this injected hole 36b and powder feed pipe 
36c which has 37d of powder injected holes which were open for free passage. The point of powder feed pipe 36c is 
formed in the shape of a taper, and the aperture at the tip is formed smaller than restoration hole 8 path of the billet 
capsule 7. Moreover, only the required number is prepared in spacing which can be alternately filled up with powder 
feed pipe 36c to the restoration hole 8. in addition, drawing 1 - the same ~ the thermoelement ingredients 6a and 6b of 
P type and N type - the thing of P type - ** ofSb2Te3 andN type - **** - Bi2Te3 is constituted as a principal 
component, respectively. 

[0072] First, when the powder restoration container 36 is held and powder-like P type thermoelement ingredient 15a is 
poured in from opening of the powder restoration container 36 upper part to the interior so that the restoration hole 8 
and powder feed pipe 36c may be in agreement as shown in (a), thermoelement ingredient 15a of P type is discharged 
outside through powder feed pipe 36c, and is alternately poured into the restoration hole [ directly under ] 8 of it. The 
parallel displacement of the powder restoration container 36 is carried out, and it shifts by one restoration hole in the 
array direction, and holds in it so that the powder restoration container 36 may be removed after restoration finishes, 
and it may be filled up with the restoration hole 8 for every train. And thermoelement ingredient 15a of P type is filled 
up with the same approach as the above into the restoration hole 8. In this way, after restoration is completed to the last 
train, as shown in (b), thermoelement ingredient 15b of N type is filled up with the same approach into the restoration 
hole 8 with which it does not fill up with thermoelement ingredient 15a of P type. Thus, the restoration hole 8 of the 
billet capsule 7 is filled up so that thermoelement ingredient 15a of powder-like P type and thermoelement ingredient 
15b of N type may adjoin each other mutually. It is aluminum etc. like [ the ingredient of this billet capsule 7 ] drawing 
1 . Next, as shown in (c), the interior arranges the extrusion capsule 19 by which extruding of the powder-like 
thermoelement ingredient 15 was filled up with and carried out into the sintering furnace 18 formed into the anoxia 
ambient atmosphere, a sintering furnace 18 is heated at 300-500 degrees C, and the powder-like thermoelement 
ingredient 15 is sintered for about 10 hours. 

[0073] You may be filled up every restoration hole 8 without using the powder restoration container 36, but as 
mentioned above, if the billet capsule 7 is filled up with the powder-like thermoelement ingredient 15 using the powder 
restoration container 36, it can be filled up so that the thermoelement ingredients 15a and 15b of P type and N type may 
adjoin each other mutually more for a short time. Moreover, since extruding of the powder-like thermoelement 
ingredient 15 is carried out, while being able to carry out extruding in smaller welding pressure, the thermoelement 
ingredient 6 which has a c-axis stacking tendency can be created. Moreover, while being able to prevent oxidization of 
the thermoelement ingredient 6 and preventing the performance degradation of a thermoelectrical module by sintering 
in an anoxia ambient atmosphere, the mechanical strength of the thermoelement ingredient 6 is improving. 
[0074] Next, the manufacture approach that this inventions of a thermoelectrical module differ is explained using 
drawing 6 . It is the same as that of it which shows drawing 2 except the configurations like a thermoelement ingredient 
packer differing by the manufacture approach of this thermoelectrical module. Therefore, only the thermoelement 
ingredient packer from whom a configuration differs degree is explained below, and the explanation about the other 
production process is omitted here. 

[0075] Drawing 6 is a general- view perspective view in which it is shown like a thermoelement ingredient packer in the 
manufacture approach of this thermoelectrical module. As first shown in (a), the thermoelement powder container 20 of 
the shape of a thin rectangular pipe made from aluminum is filled up with the thermoelement ingredients 15a and 15b 
of powder-like P type and N type, respectively, and thermoelement powder container 20a of P type and thermoelement 
powder container 20b of N type are formed. And as shown in (b), the thermoelement powder containers 20a and 20b of 
such P type and N type are mutually accumulated in the shape of next-to-each-other ******, and the bundle 14 of a 
thermoelement ingredient is formed. The restoration hole 8 of the single hole of the billet capsule 7 made from 
aluminum is filled up with the bundle 14 of this thermoelement ingredient, the thermoelements 15a and 15b of powder- 
like P type and N type ~ the thing of P type « ** of Sb2Te3 and N type - **** - Bi2Te3 is constituted as a principal 
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component, respectively. 

[0076] As mentioned above, in order to fill up the thin rectangular pipe-like thermoelement powder container 20 with 
the powder-like thermoelement ingredient 15, the handling of the powder-like thermoelement ingredient 15 is easy. 
Moreover, formation of the restoration hole 8 of the single hole of the billet capsule 7 is also easy. 
[0077] Next, the manufacture approach that this inventions of a thermoelectrical module differ is explained using 
drawing 7 . By the manufacture approach of this thermoelectrical module, it differs from it which shows drawing 1 in 
that the billet capsule 7 set and used like a thermoelement ingredient packer is formed from the ingredient insulating 
[ instead of metal ]. If extruding of the thermoelement ingredients 6a and 6b of the P type formed in the prismatic form 
and N type is filled up with and carried out to this insulating billet capsule 7, since the clearance between the 
thermoelement ingredients 6 will be full of the insulating billet capsule 7 and the duty of a binder 5 will be achieved, in 
connection with it, the billet capsule removal process and the thermoelement ingredient adhesion process are 
unnecessary. Since it is the same as that of it which shows drawing 1 except it, all processes will be explained briefly 
here, in addition, drawing 1 ~ the same ~ the thermoelements 6a and 6b of P type and N type the thing of P type — 
** of Sb2Te3 and N type -****-- Bi2Te3 is constituted as a principal component, respectively. Moreover, resin, such 
as an epoxy resin and polyimide, is used by the billet capsule like the binder 5 of drawing 1. Drawing 7 is the general- 
view perspective view showing all processes in the manufacture approach of this thermoelectrical module, (a) shows 
the general-view perspective view of the extrusion capsule 19 by which it filled up with the thermoelement ingredient 6 
which can be set like a thermoelement ingredient packer, (b) shows the general- view perspective view of the billet 
capsule 7 in an extruding process extended by carrying out extruding, (c) shows the general- view perspective view of 
cutting of the billet capsule 7 in a thermoelement cropping process, (d) shows the general-view perspective view of the 
thermoelement chip A to which the electrode in an electrode formation process was joined, and (e) shows the general- 
view perspective view of the thermoelement chip A to which the lead wire 3 in an electrode formation process was 
connected. 

[0078] As first shown in (a), the restoration hole 8 of this billet capsule 7 is filled up with thermoelement ingredient 6b 
of prismatic form P type and N type like drawing 1 so that each may adjoin each other. Next, as shown in (b), extruding 
of this billet capsule 7 is carried out, it extends in the shape of a thin cylinder, and the extrusion capsule 19 is formed. 
And the both ends of this extrusion capsule 19 are cut and removed at an abbreviation right angle to shaft orientations, 
and the thermoelement ingredient 6 is exposed to a cutting plane. Next, as shown in (c), it cuts so that this extrusion 
capsule 19 may be crossed to a longitudinal direction, and the thermoelement chip A of the shape of sheet metal whose 
thickness is about 0.5-2.0mm is created. Next, as shown in (d), an electrode 2 and the lead electrode 4 are formed in 
both the cutting planes of the thermoelement chip A with copper, nickel, etc. like drawing 1 . As furthermore shown in 
(e), after carrying out cutting removal of the unnecessary section of the billet capsule 7 and attaching lead wire 3 in the 
lead electrode 4 with soldering etc., a thermoelectrical module as shown in drawing 9 (d) is completed by joining the 
heat exchange substrate 1 1 formed in the two-electrodes forming face of the thermoelement chip A from copper, 
aluminum, etc. 

[0079] As mentioned above, since the insulating billet capsule 7 by which extruding was carried out is used for 
adhesion and an insulation of thermoelement ingredient 6 comrades as it is, a process can be shortened rather than it 
which can skip the dissolution removal process of the billet capsule 7, and a thermoelement ingredient adhesion 
process, therefore shows drawing 1 . 

[0080] Next, the manufacture approach that this inventions of a thermoelectrical module differ is explained using 
drawing 8 . Drawing 8 (a) The general-view perspective view of the manufacture approach of a thermoelectrical 
module is shown in - (c). In the manufacture approach of the thermoelectrical module shown in drawing 1 - drawing 7 , 
the manufacture approach of this thermoelectrical module forms the metallic material restoration hole 22 of a pair in 
the outside of the grid hole-like restoration hole 8, and has the description to fill up the metallic material restoration 
hole 22 of a parenthesis with the metallic material 21 of an abbreviation prismatic form while it forms the restoration 
hole 8 in the billet capsule 7 like that thermoelement ingredient packer. In addition, it sets to drawing 1 - drawing 7 , 
and it consists of the copper or nickel which prepared the film of the corrosion resistance [ metallic material / 21 / front 
face / the ] in the thing of the product [ capsule / billet ] made from aluminum, and the metallic material 21 consists of 
copper in the thing of the product [ capsule / billet ] made of resin, such as an epoxy resin and polyimide. moreover, 
drawing 1 -- the same - the thermoelements 6a and 6b of P type and N type -- the thing of P type - it is - ** of 
Sb2Te3 and N type --****-- Bi2Te3 is constituted as a principal component, respectively. 
[0081] As first shown in (a), while filling up the restoration hole 8 of the billet capsule 7 with the thermoelement 
ingredient 6 of an abbreviation prismatic form, the metallic material restoration hole 22 of a pair is filled up with the 
metallic material 21 of an abbreviation prismatic form, respectively. Next, as shown in (b), after carrying out extruding 
of the billet capsule 7 which connoted this thermoelement ingredient 6 and metallic material 21 and extending it using 
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an extruding machine, it cuts so that this extrusion capsule 19 may be crossed to a longitudinal direction, and the 
thermoelement chip A of the shape of sheet metal whose thickness is about 0.5-2.0mm is created. As furthermore 
shown in (c), the lead electrode 4 is formed on an electrode 2 and a metallic material 21 on the thermoelement 
ingredient 6 of both the cutting planes of the thermoelement chip A. And as shown in (d), after carrying out cutting 
removal of the unnecessary section of the billet capsule 7 and attaching lead wire 3 in the lead electrode 4 with 
soldering etc., a thermoelectrical module as shown in drawing 9 (d) is completed by joining the heat exchange substrate 
1 1 formed in the last from ****** aluminum etc. at the two-electrodes forming face of the thermoelement chip A. 
[0082] As mentioned above, since it cuts and a thermoelectrical module is formed after carrying out extruding of the 
thermoelement ingredient 6 and the metallic material 21 where the billet capsule 7 is filled up, and extending them to 
coincidence, an electrode 2 and the lead electrode 4, and a thermoelement 1 can be arranged at once. Therefore, the 
production process of a thermoelectrical module can be shortened. 
[0083] 

[Effect of the Invention] While there is little peeling of an electrode and a thermoelement in order to form an electrode 
in this plane cutting plane after ****(ing) a thermoelement ingredient in invention according to claim 1, since the 
bonding strength of an electrode and a thermoelement is uniform, transfer of the heat of a heat exchange substrate and a 
thermoelement is uniform. Moreover, since it is cutting in the shape of a round slice after carrying out extruding and 
extending, where a thermoelement ingredient is built into a billet capsule, many thermoelectrical isomorphism-like 
modules can be manufactured at once. Since the magnitude of a thermoelectrical module can be freely set up from a 
minute thing to a large thing by changing an extrusion ratio even if it uses the still more nearly same thermoelement 
ingredient and a billet capsule, a production process will become easy. 

[0084] In invention according to claim 2, since it has hardness with a metal billet capsule comparable as a linear 
thermoelement ingredient even if it carries out extruding of the linear thermoelement ingredient, the billet capsule and 
thermoelement ingredient in an extrusion capsule are extended to the same extent, respectively, and the crossrsection 
configuration of an extrusion capsule is formed in it before extrusion, and an analog. Then, dissolution removal of this 
billet capsule is carried out with an etching reagent, and a thermoelectrical module can be formed, if an extrusion 
capsule is cut and a board is formed, after pasting up thermoelement ingredients with an insulating binder. 
[0085] In invention according to claim 3, since the insulating billet capsule by which extruding was carried out is used 
for an insulation and adhesion of thermoelement ingredients as it is, dissolution removal of a billet capsule and 
adhesion of thermoelement ingredients are omissible. 

[0086] In invention according to claim 4, since the direction of the current path of a linear thermoelement ingredient 
and the c-th page are in agreement, the thermoelectricity-property is improving. 

[0087] In invention according to claim 5, if the magnitude and spacing of a restoration hole are adjusted while being 
able to carry out next-to-each-other ****** of the thermoelement ingredient of P type, and the thermoelement, 
ingredient of N type mutually at a grid-like restoration hole, respectively, the thermoelement of different magnitude 
using the same bar can be manufactured. Moreover, in the board which comes to cut an extrusion capsule, if the 
thermoelement of P type and the thermoelement of N type arrange to a both-ends side as **** mutually in the shape of 
a grid and connect the adjoining thermoelement of P type and the thermoelement of N type with it with an electrode, 
the thermoelement of all P type and the thermoelement of N type will be connected to a serial by turns. That is, a 
thermoelectrical module with easily efficient electrode formation is formed. 

[0088] In order to fill up a powder-like thermoelement ingredient with invention according to claim 6 into a thin tubed 
thermoelement restoration container, the handling of a powder-like thermoelement ingredient is easy. 
[0089] Since a thermoelement ingredient is a line in invention according to claim 7, the restoration to a restoration hole 
is easy. 

[0090] In invention according to claim 8, the linear thermoelement ingredient with which it can be easily filled up from 
a powder-like thermoelement ingredient to a restoration hole by pressure sintering is formed. 

[0091] In invention according to claim 9, while forming the linear thermoelement ingredient with which it can be easily 
filled up from a powder-like thermoelement ingredient to a restoration hole by extruding, the size of a linear 
thermoelement ingredient can be freely set up by changing an extrusion ratio. 

[0092] In invention according to claim 10, since the c-th page is parallel to the direction of a current, the 
thermoelectricity-property of a thermoelement ingredient is improving. 

[0093] In invention according to claim 11, since the thermoelement ingredient is powdered, welding pressure of 
extruding can be made small. Moreover, extruding can give a c-axis stacking tendency and the thermoelectricity- 
property of a thermoelement ingredient is improving. Furthermore, the mechanical strength of a thermoelement 
ingredient is improving by sintering. 

[0094] In invention according to claim 12, by sintering in an anoxia ambient atmosphere, oxidization of a 
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thermoelement ingredient was prevented and the performance degradation of a thermoelectrical module is prevented. 
[0095] In invention according to claim 13, it cuts and a thermoelectrical module is formed, after carrying out extruding 
of a thermoelement ingredient and the metallic material where a billet capsule is filled up, and extending them to 
coincidence. This metallic material is used as a lead electrode for lead-wire connection. Therefore, a lead electrode and 
a thermoelement can be arranged at once and a production process can be shortened. 



[Translation done.] 



